Neuroprotective features of mesenchymal stem cells.
Bone marrow (BM) derived mesenchymal stem cells (MSC) differentiate into cells of the mesodermal lineage but also, under certain experimental circumstances, into cells of the neuronal and glial lineage. Their therapeutic translation has been significantly boosted by the demonstration that MSC display significant also anti-proliferative, anti-inflammatory and anti-apoptotic features. These properties have been exploited in the effective treatment of experimental autoimmune encephalomyelitis (EAE), an animal model of multiple sclerosis where the inhibition of the autoimmune response resulted in a significant neuroprotection. A significant rescue of neural cells has been achieved also when MSC were administered in experimental brain ischemia and in animals undergoing brain or spinal cord injury. In these experimental conditions BM-MSC therapeutic effects are likely to depend on paracrine mechanisms mediated by the release of growth factors, anti-apoptotic molecules and anti-inflammatory cytokines creating a favorable environment for the regeneration of neurons, remyelination and improvement of cerebral flow. For potential clinical application BM-MSC offer significant practical advantages over other types of stem cells since they can be obtained from the adult BM and can be easily cultured and expanded in vitro under GMP conditions displaying a very low risk of malignant transformation. This review discusses the targets and mechanisms of BM-MSC mediated neuroprotection.